INTRODUCTION
Birth asphyxia and the resulting damage are significant factors contributing to neonatal morbidity and mortality. 1 About 6% of all newborns require some attention at birth to ensure appropriate cardiopulmonary adaptation. 2 This includes 4% who require bag and mask ventilation with supplemental oxygen and 0.1% who require cardiac massage (CM). 3 Twelve percent of all term deliveries are complicated by meconium staining of the amniotic fluid, 4 20% to 30% of whom require tracheal suctioning. 5 In Canadian hospitals, preparation for infant resuscitation, including protocols, training, written guidelines, and staff availability, varies with hospital size and presence of tertiary care facilities. 6 The Southern Alberta Perinatal Audit Program (SAPAP) utilizes a standardized program for newborn resuscitation developed by the American Heart Association and the American Academy of Pediatrics. 7 This program was designed to train health care providers in newborn resuscitation. A previous attitudinal survey, before and after the training program, showed a significant shift in the confidence of participants in their ability to recognize needs, to lead, and to assist in newborn resuscitation. 8 Dissemination of protocols and guidelines has limited effect on physician practice, 9 -11 supporting the concept that changing behaviour requires a combination of strategies. 12, 13 Clinical recall interviews are effective in delivery of health care and identification of further educational needs. 14, 15 The Interactive Voice Response (IVR) system allows the caller to answer the predefined questions. If there is a pause, the system goes to the next question. As long as the individual is talking, the answers are recorded. Although the IVR system is established in the marketing and television industry, its use in health care education has been limited. 16 We designed a study to evaluate the ability of IVR system to assess resuscitation and the utilization of Neonatal Resuscitation Program (NRP). The specific objectives were as follows:
1. To determine if IVR would provide an efficient and effective mechanism to assess utilization of training and identify future educational needs; 2. To determine if health care personnel trained in the NRP 7 appropriately used the NRP guidelines in the resuscitation of newborn babies; and
OBJECTIVE:
To determine if health care personnel trained in the Neonatal Resuscitation Program ( NRP ) used the NRP guidelines in the resuscitation of newborn babies. To determine differences between self -reporting and documentation of resuscitation in medical records.
STUDY DESIGN:
Using a validated questionnaire, individuals participating in resuscitation of newborns voluntarily phoned and answered questions on an Interactive Voice Response ( IVR ) system. The study was undertaken in level II hospitals in Southern Alberta with 7500 deliveries per year.
RESULTS:
Of the 5155 babies delivered during the study, 16% required resuscitation ( bag and mask ventilation 10.6%, intubation for meconium or intermittent positive pressure ventilation, IPPV, 3.6%, cardiac massage, CM, 0.3%, epinephrine 0.1%, naloxone 6.9% ) . Of babies whose interventions could be assessed, bag and mask was correct in 99%, endotracheal intubation for IPPV in 100%, and CM in 100%. Only 75% of babies had meconium managed correctly and 92% had naloxone administered according to guidelines. There were more instances where IVR ( 48 ) reported a procedure, which was not charted versus charted and not reported by IVR ( 21 ) . Educational needs identified by IVR included skills of resuscitation and NRP indications for management.
CONCLUSION:
Bag and mask ventilation and intubation for neonatal resuscitation are more common than previously reported. Management of the meconiumstained baby and use of naloxone require further education. Compared to charts, use of IVR system allows more complete documentation with rationale of interventions and identification of continuing educational needs. Journal of Perinatology 2001; 21:388 -392.
Original Article
To determine differences between self -reporting and documentation of resuscitation in health records.
MATERIALS AND METHODS
The questionnaire for IVR was developed according to 1996 NRP guidelines 7 and pretested among a total of 12 physicians, nurses, and respiratory therapists. The questionnaire was then modified and retested for clarity and simplicity in another 12 nurses and respiratory therapists before the initiation of the study.
A toll-free designated phone line with IVR system was set up. The participant dialed the toll-free number and followed the instructions. The IVR response had a pause for the caller to answer each question. For example, the caller would be asked ''Was there meconium in the amniotic fluid?'' Five seconds after the response ceased, the next question was ''If so, was the baby suctioned on the perineum, was the trachea intubated and suctioned, and what was the result of this intervention?'' The calls were approximately 5 minutes in duration. This study was undertaken in level II hospitals in Southern Alberta. One of the four centres only reported 3.8% of their neonatal resuscitations and was excluded from the analyses. The remaining three centres in the study represent approximately 7500 deliveries per year. The hospitals have resuscitation teams, which are comprised of nurses and/or respiratory therapists who have completed the NRP with physicians participating either as learners (residents) or as additional resources (medical staff) for more extensive resuscitation. The resuscitation team is called for any baby who meets predefined criteria for being at increased risk of need for resuscitation or who is identified at birth as needing further resuscitation after initial care is initiated by the nurse or physician caring for the mother.
Health care personnel carrying out newborn resuscitation in the hospitals were asked through memoranda circulated to each of the neonatal centres to phone in for all neonatal resuscitations. There were posters and pamphlets placed in the neonatal intensive care units, and site investigators reminded the resuscitation team members of the study every 3 months, encouraging them to phone in. Neonatal resuscitations were defined as intubation for meconium-stained amniotic fluid, bag and mask ventilation, intermittent positive pressure ventilation (IPPV) with an endotracheal tube, cardiac compressions, or resuscitation medications including naloxone or epinephrine. All telephone calls were transcribed and data entered on an Excel database. All the charts of babies reported by IVR were retrospectively reviewed by a single evaluator and the same data, as requested by IVR, collected on standardized forms and entered into an Excel database. These data were used to compare reporting by telephone and charting of resuscitation.
During the duration of the study, all delivery records and associated notes from participating hospitals were reviewed by health records technicians with the different elements of resuscitation coded on the SAPAP database. These were used to determine percentage use of each of the resuscitation elements and compared with the IVR data to ensure that the IVR system captured an appropriate sample of the population of babies requiring resuscitation.
A group of three researchers defined which elements of resuscitation were determined to be correct according to NRP guidelines. Each IVR response was then evaluated, according to predefined criteria, by at least two authors experienced in teaching NRP. If there was disagreement between the two, this was discussed and a third similarly experienced person was incorporated into the evaluation to determine correctness of the intervention.
Guidelines for specific management of the meconium-stained baby were non-specific in the 1996 NRP teaching guide. For the purposes of this study, if any meconium was present, intubation for suctioning could be the correct intervention. If meconium was present and the baby was not intubated, this was correct if the baby was not depressed and did not require bag and mask ventilation. If the baby received bag and mask ventilation without prior tracheal suctioning, this was incorrect. For naloxone, IVR responses, which indicated that the baby had decreased tone, were deemed indeterminate. For appropriate utilization of naloxone, the mother should have received narcotics within 4 hours preceding delivery and the baby should have had apnea or decreased respirations with or without poor tone. The decreased respiratory drive should have required bag and mask ventilation. Bag and mask ventilation was included as an indication of poor respiratory drive for consistency and clarity. This is not clearly defined in the NRP text as they do not discuss inappropriate use of naloxone.
All components of the resuscitation for each baby were coded as correct or incorrect both for the IVR data and chart review data by one of the authors. One in 10 IVR data sheets and charts was coded by two authors to ensure consistency of evaluation of interventions.
Responses for further education and improvement of care, identified by the health care professionals, were grouped by two researchers into four categories -education process, skills of resuscitation, equipment needs, and communication.
Comparisons of all resuscitations (SAPAP data) versus IVR reports from different hospitals, agreement of IVR reports and charted information, correctness of bag and mask ventilation, management of the baby with meconium-stained liquor, intubation for IPPV, CM, and use of epinephrine and naloxone were done utilizing -squared analysis using the SPSS package for statistical analysis.
RESULTS
Information from the SAPAP database indicated that during the study, there were 5155 babies born in the three units. During the study period, 851/5155 (16.5%) babies required resuscitation according to the SAPAP database. The mean gestation age and birth weight of babies in the SAPAP database who required resuscitation were 38.9 weeks and 3280 g compared to 38.7 weeks and 3218 g reported by the IVR system (not statistically different). There were no statistical differences on comparing the gestation age and birth weight among units A, B, and C. Resuscitation was required - Initially, there were 301 total calls from the four units, 28 were from the unit that was later excluded from the analyses. The remaining 273 calls related to 253 babies. As more than one participant in resuscitation could call the IVR, the first person calling the IVR system was accepted for the study. The results are reported for 253 babies with all information coming from nurses and respiratory therapists. With the IVR system, the percentages of babies requiring resuscitation among the three hospitals were significantly different (p=0.002) -24% unit A, 31% unit B, and 36% unit C. This was similar to the resuscitations in the SAPAP database. Table 1 indicates the specific components of resuscitation for the babies enrolled in the IVR study and the babies reported by SAPAP database during the study period. There were no significant differences in IVR data among the three hospitals for meconium management or resuscitation components, except for bag and mask ventilation (p=0.046) and use of naloxone (p<0.001).
IVR responses indicated that the resuscitation team was in attendance in 226 instances and arrived later in 27 instances. The resuscitation team was called before delivery according to the chart in 152 instances, after delivery in 32 instances, and in 69 instances, the information was not recorded on the chart. Checking of equipment was not recorded in the chart.
The assessed correctness of each resuscitation intervention as reported by IVR is shown in Table 2 . Of babies whose intervention could be assessed, bag and mask ventilation was correctly carried out in 99%, meconium management in 75%, naloxone administration in 92%, and endotracheal intubation for IPPV, CM, and epinephrine administration in 100% of instances. Bag and mask ventilation was indicated as incorrect for two babies who were ''limp'' or ''pale'' without apnea or heart rate <100/min. The indeterminate babies had no reason stated for bag and mask ventilation. Intubation for tracheal suctioning of meconium-stained amniotic fluid was not ET -meconium 58 ( 14 ) 26 ( 26 ) 35 ( 31 ) 6 ( 17 ) 56 ( 17 ) 38 ( 32 ) 149 ( 18 ) 70 ( 27 ) ET -IPPV 13 ( 3 ) 5 ( 5 ) 14 ( 13 ) 6 ( 17 ) 11 ( 3 ) 11 ( 9 ) 38 ( 4 ) 22 ( 9 ) CM 3 (0.7) 5 (5) 4 (4) 4 (11) 10 (3) 3 (3) 17 (2) 12 (5 
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required in active and crying babies. Seventy of the babies reported by IVR were intubated for tracheal suctioning. Bag and mask ventilation in 28 babies with meconium-stained amniotic fluid without endotracheal suctioning was considered incorrect. One reason for the indeterminate category with naloxone was that babies (six) were indicated to be ''limp'' or ''hypotonic'' without apnea or depressed respirations. An additional 29 babies received no bag and mask ventilation and were recorded as indeterminate. Naloxone was inappropriately given to four babies whose mothers had not received narcotics (confirmed by chart review), two babies whose mothers had epidural narcotics only, and three babies where IVR indicated that babies had no abnormalities but mothers had prior narcotics. Naloxone was not given to 13 babies who received bag and mask ventilation and whose mothers received narcotics. The chart audit demonstrated failure of recording of information, which was reported by IVR (Table 3) . Among the 253 babies, 69 discrepancies between IVR and charting were noted. There were more instances where IVR (48) indicated a procedure that was not in the chart than procedures indicated in the chart (21), which were not mentioned in IVR. CM and epinephrine reported by IVR were least likely to be recorded in the chart, but were relatively uncommon compared to bag and mask ventilation and intubation for meconium-stained liquor, which had quantitatively more discrepancies. Although the audit was related to procedures, it was noted that of the 70 babies intubated for management of meconium, five had no mention of meconium recorded in their chart. Table 4 provides information from the IVR system in which callers identified areas for improvement grouped into the educational process, skills of resuscitation, equipment needs, and communication. Most commonly identified needs related to information (e.g., review indication for NRP components) and skills (e.g., need to practice bag and mask ventilation).
DISCUSSION
Information from this study indicated that intervention following birth in the form of neonatal resuscitation is more common than reports prior to the NRP program.
2 While bag and mask ventilation (10.6%) and intubation (3.6%) are relatively common, CM and use of epinephrine (0.1 to 0.3%) were infrequently reported (SAPAP data). The fact, that interventions reported by IVR were often not reported in the chart ( Table 3 ), suggests that relying on the written record to determine the frequency of interventions during resuscitation may result in an underestimation of what actually occurs. A study, which visually recorded all resuscitations, could have provided the most accurate information, but was not considered practical. Currently, resuscitation procedures are recorded in the chart, so the chart record was used for comparison purposes.
In IVR reports, there was a slight tendency to overreport resuscitations with intubation and bag and mask ventilation compared to other resuscitation components, although the IVR sample was generally representational of the total population. Our study did not identify infants who could have benefitted from resuscitation but had no resuscitation interventions carried out. Patient needs may be slightly greater in level II centres than the general newborn population, although only one of three participating centres accepted referrals from level I units. We believe that it is more likely that trained personnel recognize needs more frequently and intervene appropriately.
Although difficulty in retention of information over time is recognized, 17 the correctness of interventions for resuscitation has not been assessed in previous reports. 2, 3, 5, 18, 19 The IVR system allowed the ''reasons'' for intervention to be recorded. However, reasons were still often not given for bag and mask ventilation and CM. We cannot tell if these omissions were accidental or whether reporting personnel knew the babies did not fulfill NRP criteria but they felt they had to intervene for other reasons. The major ''incorrect'' procedure was managing the meconium-stained baby with bag and mask ventilation without prior intubation and tracheal suctioning. Only one respondent identified improved intubation skills as an educational need. The lack of clarity in NRP guidelines, which are in the process of change, 20 assessment that meconium was not ''significant'', 5 lack of comfort with a procedure either because of concern about retention of skills 17 or the perceived invasive nature of the intervention may have contributed to this finding. Although only nurses and respiratory therapists responded in this study, each resuscitation had at least one person capable of intubation. The differences among hospitals in percentage of babies receiving any component of resuscitation were most evident in the use of naloxone, which varied from 6% all deliveries in hospital B to 11.8% in hospital A. This may have been due, at least partially, to differences in maternal analgesia, although we do not have the information to support or refute this. It is possible that some of the 29 babies who received naloxone without bag and mask ventilation may have benefited from prior bag and mask ventilation. In addition, naloxone may be perceived as a medication, which may help and which does not have a detrimental effect on the baby. This may result in its use more often than indicated (including babies whose mothers did not receive narcotics). Delivery room personnel should be aware of perception of pain in the newborn 21 and provide interventions only when indicated.
In addition to more complete recording, the IVR system provided opportunity to indicate reasons for intervention, which are important in determining the necessity for resuscitation. Asking the reasons for treatment may help alter behavior. 15 Consideration should be given to asking for this information on forms used to record neonatal resuscitation. Change of practice is associated with known barriers, 22 some of which could be addressed with more detailed information regarding reasons for intervention. Family practice residents trained in NRP retained knowledge for a limited period (6 months). 17 Other learners would likely be similar. The opportunity for review and practice is important. Using the IVR system, participants identified important improvement needs, which can help form the basis of ongoing education.
CONCLUSION
We have demonstrated that use of intubation associated with neonatal resuscitation may be more common than previously reported. Use of IVR systems allows more complete reporting of indication of interventions during resuscitation than are recorded in the chart, and allows the reasons for specific interventions to be better identified. This may be aided by the IVR system, which facilitates identification of improvement needs. Although some resuscitation components remained indeterminate even with IVR, information in this study indicates a high degree of correct interventions for bag and mask ventilation, intubation for IPPV and CM. Management of the meconium-stained baby and use of naloxone require further educational attention.
